Molecular mechanism of drug photosensitization: VIII. Effect of inorganic ions on membrane damage photosensitized by naproxen.
The inhibitory effect of Cu2+, Mn2+, Co2+, and I- on naproxen-induced photohemolysis was investigated. In order to better understand this effect, these ions were also tested for lipid peroxidation and protein crosslinking, which are among the main processes involved in erythrocyte membrane damage. The overall results support the hypothesis that metal cations act via a redox scavenging of the radicals which are produced on the lipid component of the membrane. This process occurs through hydrogen abstraction operated by photogenerated naproxen radicals. Moreover, copper can also act as a superoxide anion scavenger: its decay is noxious in photohemolysis, whereas it is not in lipid peroxidation. Metal cations, besides, are not able to scavenge protein crosslinking. On the other hand, iodide is able to reduce both processes because it acts as a heavy atom, favoring intersystem crossing to the unreactive triplet state of the drug, thus reducing naproxen photolysis and, as a consequence, the amount of the damaging species produced. This mechanism was supported by luminescence experiments performed in the absence and in the presence of iodide.